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Abstract of JP71 19444 

PURPOSE:To reduce the generation of NOx contained in 
exhaust gas, to collect particulate, to regenerate a particulate 
filter without using a special heating means, and to prevent 
diffusion of particle-form unburnt hydrocarbon, fed as a 
reduction agent for an NOx catalyst, in atmosphere together 
with particulate. 

CONSTITUTIONS NOx catalyst 13 is arranged in the 
exhaust pipe 12 of an engine 10 and an injection nozzle 16 
through which hydrocarbon liquid 20 is injectable toward the 
NOx catalyst 13 is arranged in an exhaust pipe 12 situated 
upper stream of exhaust gas from the NOx catalyst 1 3. The 
liquid 20 is fed to the injection nozzle through a hydrocarbon 
liquid feeding means 19. A particulate collector 14 is situated 
to the exhaust pipe 12 arranged downstream of exhaust gas 
from the NOx catalyst 13. By utilizing the generation of heat 
through reduction reaction at the NOx catalyst, an exhaust 
gas temperature at a particulate collector inlet is increased to 
burn particulate collected by the collector. 
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[ffiXm 1 ] s->*J> (10) *>SMK*(12) UffiCt <b ilfc 
NOx*M|(13)fc, 

UffEN O x (1 3) <T> X □ CISIt ib ftJfltBN O x f&UO 
3)tcm»tTRffc***«)[fl:(20)*i!H*rTirigii««t>'X;u 
(16) t, 

ttE**^ X*(16) «=«SE#(18) *4h L-CtfEflKfr (20) 
v > <oj# * itHfcSfi (- v 1 T , 

mtSNO xAMK(13) <fc ») ^*'^Tit«iJ^^ ! t(12) UK 70 
llbttt*iMl-'*-T < l/-h7-f ^*(14a)£*-r4 
/■c^-r+aU- h»*»(14)fc, 

sff g£jn. > v > d o) uiciis £&aj 4 Ete-t y *t (22) 

Hfrffi^ y V >(i 0) Oftilf £t£ffi1" 4 ftiBf-fc > * (23) t , 

1WIEN0xltt«t(13)<?>XPOflBR;*|*?Ofip^Oiftl3C«r 

ttWi-4iiaM:>-»f-(24)fc, 

«flE'<T--f *aUr- Mf*S(14)OAPtf>flBt«rtS>ffi 
*«rttffi-t-4ffi^-b> + (25)fc, 

fr!5laI$K-t:>*(22), ftW-t>*(23), iS«-b (24) 20 

atrffi^j-fe >v- (25) ottmm*uat-=rv»rntiE«s#(i 

8) £HgEfi L-CBfriejK^(20)OPa*f / X;Kl6)^Ott^* 
3^ M3-5(30)fc*«;Lfc.r 4:*#«i:•^- 
^, i > y > OSP if 7. JMfc*1Io 

[it** 3 ] j. > v v (io) nmsm (12) tcKtt "b fifc 

N0xg*«(13) 

frieNO xWj^dsjoxnusattibtLfljfBNOx/tt^d jo 

3) U|&I»tTKft***«[fr(20) *«W?Tl)B4» i iftsty 

XM16) t, 

ATE***;' X* (16) 1 M«E#(18) *^LTl»E«flE 
(20) 4rSM&1-4j»Mfc***«#«il&#a(l9) t 

x. > v > <om #"x ^-fb^tt t- a <> > r , 

uteno xM«(i3) i >)^*-^Ti/f«ijosp*:e(i2)ufs 

*t«bttpgffl5{C^ l^f^al/-|-7^ )U? (14a) 

iweim*^ x;u (16) «t •) «p*rx±at« *>#«*( 12) uk 

»t<9*trtSI5U»2/<f -T^aU- h7 -f ^^(15a)t* 40 

n*2/<fY*ai/- m*5(i5)t, 

frE»2/<x< *al/- m*S(15)OAPU»tt'bfL 
-r ^^(i5a)uifi)ttTmrie^ft*^?i£fr«t^ 
a (19) I- J: HI 2 ||ft#(28) fcfl- LTl»IEifl[#(20) 

*ror«B 4 * 2 **+ y (26) t , 

ffiK-x. > v V (1 0) <7) UteiSffi Sr^aii- 4 lUE-fc > * (22) 

«rE i ^ •>* >d o) oft« srtttti-r 4 a iw-t > v (23) t . 

«HBNOx(tt«(13)OXPO»fSC*|*JO»# , ^OiftJS«: 

tttti-t4S)t-fc>-"7-(24) <t, 50 
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WE^-r <r U- hffl*»(l4)OAP*)«l3i»|*goE 

7j i mth -r 4 * 1 e# -t > (25) t . 

i»E'«f-< tai/- htt*»(i5)oxno8Mrtri**offi 

73 £ *££iS -T 4 * 2 E7J -b > * (35) t , 
firfeimte-tr >-9-<22), ftffi-trVf (23h fiJ9H: > ■<*- (2 
4). ^lff73-tr>^(25)RD f »2)±73-t:>*(35)Ol^ai 
HJ»U«-tfv»TlWE*l RO f *2PK#(18,28)*WBl 
Lr«rEffiflt(20)O*l S^'H2«lt^X;Kl6, 26)^- 
OffolMttWSEi-ari;' hn-9(30) t«r«x.^^t^ 

[W**4] iiaD f l2A'f^al/-F7^l'? 
(14a, 1 5a) l^f-f h7^^ T** 4 

3 B««x > v > OW «"X»f|:*« 0 
[»3WH 5 ] V >(1 0) OS|^C*(1 2) UKtt 

NO x (13) t> 

frEN O x Ml(1 3) (D AP UKit <b fLi»EN 0 x MME d 

3) uiantrKfk***ffifr(20) tm^natu 1 >«*f/ 

X;u(16) 

lWEiKHv X;u(i6) u* 1 MfiE#(i8) «-^LT^rie}£{* 
(20) ttt»i-&*ft***iRffs*»*a(19) t S:fllx.fc 

fTENO x)|ktt(13) * •)»«'XTaE1IHO»BR:*(12)UK 
•t«>*tfc»fttt«E(29) t, 

lWE»ft)»«t(29) O APUKJt <b *tiTE*ffc»»t(29) U 

(Sjitr «rE*fbit**«[#tt»^«(i9) i:i *) » 2 mm 

# (28) Sr ^ L T «TE«# (20) * Rft*f Blfg ft * 2 / X 
^ (26) t , 

«rE*ffc»«t(29) i <0 S^^TaE««>»«*(12) Utttt 

>bti|*IgCU>'<f--f *i U - b 7 -f (14a)**-t4/< 
f--f H«*»(14)t, 

fTE^ > ->* >- (10) cOIHteiSJt ^r^ai-t-4 [el^-t > -tf (22) 
t. 

HfTEi > v* > (1 0) <7>n ffir t f 4 ft W -tr > ^ (23) t , 
fTENO x)ttiR(13)«0APOS^ei*IOSP*'x<0iajSS: 
4feflH-4ia«-fc>-9-(24) fc, 

frE^'x ^iU- h»*»(i4)oAno#Mt*F , j«>ffi 

tjttkihtziztjtyy- (25) i: , 

*rEEte-t>-t(22), ft*-t>^(23), SS-tV^(24) 
RtKE^-b >-7-(25)0^mm7JC^o'v»TmrE» 1 5.0* 
»2WSE#(18.28)*BPI!LriWEjft#(20)O» 1 RZf 
»2«fltyX;Kl6,26)^Otttt»*PSE-r*3> 

- 7 (30) t C t «r#gfci: t^x > •>* xotfcfrx 

[»M6] ^r^il/- l-7-f ^^(14a)* ? fi4« 
[0 0 0 1 1 
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10 0 0 2] 

2UjS7CL-C^& 0 * *a U- h "7 < Jl'* Kit 

nmk-f&fzfrlZ. %%\L-9*?Jc 4 )Vs<-1r^X'y 

[0 0 0 3 ] 

SUKrt**^ t*i:iiN0x tt«o»7Cffl t Ltft|& L 

[0 0 0 4] *»MO)5UOBM(±, ^f^Al/-hi: 

ft36ttllfttJ;ti:*ie 
[0 0 0 5] 

TB£9H-£ 0 $^<7)N0 xf&Migfili, x.>v>i 0 
OSfSC* 1 2 izmihtltzNO xjttffltl 3 :<7)N0 
xtt&l 3OAPUKtt^*LN0x»fflEl 3 UftttT^t 
ffc***«M*2 0 &i**Pa"Hfc&«jt/X;u I6t, 

*£ffczk**ffi#tt*&#» 1 9 t £ffl;L&o 40 

[0 0 0 6] *»WOi»«*4*l<0fl|*l±. HltCTF 
tioi:NOx|»«tl 3 <fc »)flE#XT»«0#SKiri 2 

1"£^7M 4t, > 1 0COH1 

eilS^^ffi-r^0*£-fc>-9-2 2 fc, x>y'>lOO| 
flfSrttta + *ftW-t>*2 3 N0x|St»13OAP 

fc, /n'tM^U-- 4 0APO#Ma i f|*)OEE 

tf^^aS-T^IE^-t >-^2 5 ®m*>'*2 2, *w 
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ifiAt:io*^tis#i 8 *ggpflLTffifr2 ooijtat/ 

X;n 6^<Dim^m^m^'th^y hn-73 0 til 
x.fccti:*4 0 *»WO«F«*4»2 0**li, [2 2 
i:*ti^:NOx»«l 3 X i) flf *r*T8IE«IOSMKtf 

1 2 UKtt<btt[*3ffit-»l /^-r-f b "7 < ;u 9 1 

4 attt4*l^f^al/-H*Sl 4t, 

y X;u l 6 J: •}»P*"^±8E1HOfl^l : 1 2 UKlfbtift 
«Bti*2/<f-< ^l/- Yy 1 )V9 I 5 a£#-t-£>*2 
/f-f < H*S1 5 4:, :o*2^f -f Vib 

- HflSfcgl SOAPt^t^? ^;^l5a Uffijtt 
TjKffc***ffi#«til&¥K 1 9 K J: I) ft 2 1S# 28^ 
i(Mr«#2 0«ri«»flr«B4»2iJt«-/X;u2 6 ^ 

> v > i Q<nm&mm.z^&'thmm*:>^2 2 ^ 

> V> 1 0<7)M«t^M-t 2 3 NOx 

S-t>t24t, at^^1/-M»14 0AP^ 
»*«rtOff^«:«tmi-4*lE*H:>*2 5 
>f*.a.u-Mi*#l 5 0APOSMK«rtOE*«r8fctlJ 
-fZ>m2I±Jjlz>*f-3 5 k, @fi^>t2 2. • W-fe> 
t23, i^S-tr>^2 4, 8lEfl-b>t2 5X^*2 

3 s ^hj*i:^v»t» i 2 vug 

#18, 2 8*BaHLTiK«:2 0O*lSU f »2PR*t> r 
X;H6, 2 6^ftjgtS:JISt^3>hD-73 0 

td\ S 3 i; 9 13 O x StI 1 3 J; Jj^'XTSi 
2 Kteitfc;ftfcRfL*!«E2 9 k. ccoScft® 
«E2 9 0AP^Ktte>tLKffc»!«S2 9 UI^ltT^t** 
9i:ii)*2Bi#2 8^iMTiS# 

2 OSr«*t^rffi 3 5r*2*«-/X;U2 6 t. ttfkMtt2 9 
J: *)»f3?rxTSEffllOfl^«l 2 tcKtfbttrtifStc/^-r -f 
^ral/-h7^ 4 a Zft'f&^T'tic^U- hffi 
*S14t, v> 1 0OEte&£*ttffi1-£EI£-fc 
>^22t, ai>v>l 0O*W*«feHii"**W-lr>-9- 
2 3 k, NOxMll 3^AP^fl*I<7)i^^ 
K*tftta-r*ffiK-fc>-9-2 4 fc, ^f-f+aV-H* 

1 4 0APOfi^t : [*IOE^^^ai-r^)E^-t:>^2 

5 §g-b>t2 2 , *i¥^>^2 3, 

4 S:^l±^-tr 2 5 Olfcffia* K3£-2v>T# 1 RVft 
2IS#18, 2 8«rBBHU-C?Kf*:2 0O»l»V»2 
Pft*fyX;H6, 2 6^»itSSt^)^>hn- 
9 3 0tt«itfc:i:i:*4o 
[0 0 0 7] 

K* c **a«^**>, NOxHiAPw»^r^aK# 

2 5 0-60 OCOk&U, («jt/X;H 6**<biK«:2 
O^tt^^X, P'XtONOxliNOxWl 3-CN 

[0 0 0 8] ifc^f^aL^-htitCNOxMK 
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5 

1 3 taatfcNo xmm^Mitmt LxmmLfz^ 

[0 0 0 9] 

<DVffi.*gl 2 O^ + Uli-i-V v >fl!*f)NO xt&mi 3 

aa^x* h«*si A^m^hixho ^<nm 

T-iiNO xttfifi 3 ti^v 'J xftfeitt-c&o-c* =7-v^ 
7^ hfiO^-rtAfflftl 3 a izm^ 7 J 

h (Cu-ZSM-5) ftMBEXll-* ^ny'jy- hftMR 

*7-f httiftf±N a ffi<9Z SM- 5 Hf+^-f hONa-f 

*/'J ^- hftfe«(iH-C o y'J httJrc*£ 0 -O 
(. NOxMl 3 0W#X±»«08MK«1 2U(iP**ty 

X;H 6MOxj*»l 3 UfiltTEtt'bttfco 
[00 10] i tz'tTJ *^ l/- MMfcSl 4 i±/<T-^ 

1 4 a(±K-ft:«fg?r*-r-?>S***ft^^-^ A7^ )V 
^-e*>oT, [14 tc^i" «t n vx7>f ho J: & 
-b7 ^ * ^x^4&#?L»OHJit 1 4 bT-ttW'btLrt: 
^Hl^St^o l 4 a«±CtLib<7>fiBMl 

4 bia ^#»OEv^c2pfifUff^Sc§tttKa?Ll 4 c 
<0fflBMg1-*APfflSl 4 dfcttiPfflSl 4 emCiK 
«KitiLS*L* 0 BSffil 4 bUP t , Pd*<r>*ftJK* 

Httl 4 a*C3-f -f >^Lfc«. Pt, PdfOft 
JKS:fiJ*L-C**S*L4o - J: v * ;L- 9 ^ 

l±> HO^epUTp-r J: 9 >r 1 4 acOAPl^^ 

[0011] flJtWv X;u l 6 t;«i«»* l 7 
ti, c: l 7(iJBlS#i 8W-f>7 p l 9 

ho ZCDMr'ltm&ft 1 8«i*#tyX;H 6^0ffi#:2 

0ii^rSr-*^ o pg#l 8Uli*>* 2 1 KEffSft 
fcg5"9 «r 1 7 a^^StLJSo |SS#1 8^Hi:tv^ 
fc *K(i#>-Xl 9*><btt:aiSixfciKft:2 OliM^l 
7 a£iIoT*>^ 2 1 UBSStU £ 1= K(±i»jtt 

[0 0 12] tltyXiH 6O£#<7)N0xft6$U 30 
XPOfl^t : I^O^^^a*^ttai-r^SJS-t:>'^2 4 
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*KilJ££f£ffilh£@$r*>-*2 2t, 1 0«0g 

W*&ffit-£*W-fc>^ 2 3 4:* A'f^^-Fil 
HI 4 0XPO»P3KffflOE»«:1*ai-*E*-fc>*2 

#1 8S.^°>-/1 9U«ScStt4 0 3>hn- 7 30 
(i^'J 3 1 £ffitx.£o y^'J 3 1 v>@C 
x ffl»SfAPOJ±^, NOx»»AP« 

[0 0 13] COJ:o*fP»*OS^^SKfc«1lOttftS: 
IftB^-r^o *fi>v # > 1 O^ftWC, 
tgi:*oT, SN^-*^ Kl l*^SfH4S^»^ 
^il***2 5 0C*»"C, L^t»*»l 4^>APBE* 
^Bff^OBE^ J: fl£v> t # Uii, =r > h n - 7 3 0 (i ^ 

8 SrEflt^o -tLUJ: ^nft^jVX^ 16A» 

20 < *a U— YftV 4 )V9 1 4 a -ClfMfcSft&o Cl<^/*-r 
* * 1/- h «±^^»«0«ft7k*. S 0 F (soluble 
organic fraction). ^^T*ffipJ$;£ ;K& 0 

[0014] ^v>-e^>v> 1 o* ff +**WT% 4>*ia 

ffi$tL^,fl^"^?ajS^ ? 2 5 0 -60 orofflJRiEHU* 
^> hn-73 0(±^>-/l 9^f^l&$-e 
P^#l 8^g3<o CltLUJ: 0«*fyX;H 6*<b 
3f5t*«it?R#2 0* f NOxj|l5l(El 3^«ltSix. 
NOxflftjftl 3 «rJfi«Lfcfl^XU'g"i*tSNOx(iS 
JO v>^T*N2tCil7C$tt^) 0 SJS-tr>-^2 4* f 2 5 0 - 

3 0 ot;^)iaK*l*asi-*i:Sn«i, ^^rxn^i^x^ 

ffl^Sl 4 <D7 4 )l<9 1 4 a lcM4ft£tL£ 0 ^-t:>^ 
2 4**3 0 0 -6 0 OtO^^t&aj-t&t^Uli. N 

oxttii 3 £M&Ltcffijf A&mmx^mKjxfciz £ 
0 4oo-7o oro^stci^-r^o 

X* ? ia4 UTKf J: "9 U7 -f JU^ 1 4 a mfcXiTZt^ 7 
<< )V9 1 4 at:it»LTW:/<f^aV'- 

^0 ifc5 0 0 r^Sx.^ <b #12/^ h^O 
[0 0 15] H2ii*f§^Oi?ijO^W : S:^-ro IS 2 U 

x.T> «St/X;H 6 0»^rx±»«0»f««l 2 4C8U 

oltSl 5<^APU(i*c:urtiKStLfc^r-f 
50 -F7^i^l5a U|fiJttTift#:2 0 imttWHEfc* 2 
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f 2 7^ISii, C^ft#&ir2 7(ipfg#2 8 
t#E#>yi9t:E*51i4o 2 7 a tiM *) tf-e* 

M#2 8 U(±n> hn-7 3 0O»J»ffi;fr*qg»$ft 

tttBffi^(i^> hn-7 3 0i:«»§^o C^0iJ-Cii 

[0 0 16] ^ «r«SEOKa-e(i, mf&:<7V?-r 

MiSl 5W7^^15aCi O^X^ 

#28*H!S, *#t> r X;u2 6 £ 9 Bf£*7£it*ffczK* 

^8£fl:2 0 SrP»jH"tS 0 :«2 O^'f 1 5 a 
diHttSti&fc, W$2 0(i7^l/^l 5a<7)Sir* 

^o.CCOlg*. y 4 )\> 9 \ 5 a t-iSSt Lti/^:/> e r -f 

3JC£^T, 01 fcra-fr^iWHftSfffit^l-o 

W-M*S1 4OlW<0»P**l 2KBMfctt«2 9 3&»K 
lt<b*U dco^ftft*»2 9coxaUP»*fy X;U2 6**12 
tfbtL^di:U*^o «*t/X^2 6 U(ittl&«2 7& 

SttStL, ^^fitJ»*2 7 2 8S^f>7*l 9 50 

£^LTJ^ffc***i6ffc2 O^Aofc^ >^ 2 1 USe* 
Stl&o 2 7 afigg^ff-Cafe&o 1S#2 8 t±WJS#l 

3 O^WWffi^qKttStL&o dO«-ei±»fttt«|2 9 

Ii3-yx7^f h^£>&&^-# AtBft2 9 aCy-7 

Lfcfjfe. P tXttPd*ffl**£*T**$;ft*o 
[0 0 18] :o^«^tm ft-f^>*J> 

*/uKl l**?>S^ffi*ix&#P^ia«3& f 2 5 0t*i 40 

fc SlKi. =i> Fn-73 Oii^^e U 3 1 0|Btf.|*lStZ 

il/-h3i f 7<i^ 1 4 at-I«S<iio ' 
[0 0 19] ^-ei>y f > 1 0^*iSft#T% 

tL4Sf^a** ff 2 5 0 - 5 0 OTCcOfflffiiEHr*, 
ti*Sl 4<7>APJE^O^^F^cOEE* J: £ 50 
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5 

3>hu-7 3 0li'f>ri9 £fpKj£-£T. H 
H#18£H!!<o COiJlf#2 8(iSD/:iJt:f 

& Q -tuu nmMsxji 1 6 a»<bs^*/ittffiffc2 o 

fflOxWl 3KW»$*U C<ONOx«<il 3*a 
£2x£o ffiK-fc:'*2 4t5> ? 2 5 0 - 3 0 0 r<7>fiS£f£ 

[0 0 2 0] iaS-tr>-^2 4^3 0 0- 5 0 Orofig 
^itlt^^Cfi, NOxftt»13SWM!2 9 

4 J: n izy 4 14 a IC3EA-*"S fc> 7 -f )V 9 

1 4 a i:««Lt^fc^r^#ii/- h* f *S«U «S« 
«i:^ot7'f 14a £fi?§1~£o -f * je. W 

SW^aU - h O Jg&BS **JI tr «fc ? Ci^o Sfc 5 

[0 0 2 1 ] EE»-t>-9-2 5^£0«v>ffi*«rtfcttJ-*- 
a> Fn-7(i-f>7'l 9 Srft»S^oWK# 
1 8«rH^7ttt)S^ P3I#2 8*5-1 O^Bfc'ttH 

6o«st*tJt^"r«*-e*-&o m%isX)\/2 6frh<r> 

»2 0W^^t, »ft»i2 9i:^rHCI 

9 sraiaL^^xoajR^ia 1 (c^L/j*Miaoj»^ 

J: *9 StwiSi 0 s ZflttZ & y 4 )}/ 9 \ 4 a UJSff LT 

^-5>o co««cott«ApajSu*ti-^NOx*Efk^a 

t>*HC(Eft^*-E-*t-PtL}H^L7ti:«I^. 0 5X0*1216 

[0 0 2 2] «:iJ % ±|E«-e«±NO xMMt LTHY^ 

ftteifti: Un-yx7>f H:P tXI±Pd*a«FLfc' 
<>Ot-€-*L-PtL*tffe^ *%W(±«ltLibUR<b-r. fit 
<0»ftON0x*ax«i«tftl»«SE-etJ:v* o Sfc, ±E 
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* Notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An NOx catalyst which is characterized by providing the following and which was prepared in an engine (10) 
exhaust pipe (12) (13), It is prepared in an entrance of said NOx catalyst (13), and turns to said NOx catalyst (13). An 
injection nozzle which can inject a hydrocarbon system liquid (20) (16), An exhaust gas purifying facility of an engine 
equipped with a hydrocarbon system liquid supply means (19) to supply said liquid (20) to said injection nozzle (16) 
through a regulator valve (18) A particulate collector which is prepared in an exhaust pipe (12) of the exhaust gas 
downstream, and has a particulate filter (14a) inside from said NOx catalyst (13)(14)A rotation sensor which detects 
rotational speed of said engine (10) (22) A load sensor which detects a load of said engine (10) (23) A temperature 
sensor which detects temperature of exhaust gas in an exhaust pipe of an entrance of said NOx catalyst (13) (24), A 
pressure sensor which detects a pressure in an exhaust pipe of an entrance of said particulate collector (14) (25), A 
controller which opens and closes said regulator valve (18) based on a detection output of said rotation sensor (22), a 
load sensor (23), a temperature sensor (24), and a pressure sensor (25), and adjusts the amount of supply to an injection 
nozzle (16) of said liquid (20) (30) 

[Claim 2] An exhaust gas purifying facility of an engine according to claim 1 whose particulate filter (14a) is a 
particulate filter with a catalyst. 

[Claim 3] An NOx catalyst which is characterized by providing the following and which was prepared in an engine (10) 
exhaust pipe (12) (13), It is prepared in an entrance of said NOx catalyst (13), and turns to said NOx catalyst (13). The 
1st injection nozzle which can inject a hydrocarbon system liquid (20) (16), An exhaust gas purifying facility of an 
engine equipped with a hydrocarbon system liquid supply means (19) to supply said liquid (20) to said injection nozzle 
(16) through the 1st regulator valve (18) The 1st particulate collector which is prepared in an exhaust pipe (12) of the 
exhaust gas downstream, and has the 1st particulate filter (14a) inside from said NOx catalyst (13) (14) The 2nd 
particulate collector which is prepared in an exhaust pipe (12) of the exhaust gas upstream, and has the 2nd particulate 
filter (15a) inside from said injection nozzle (16) (15) It is prepared in an entrance of said 2nd particulate collector (15), 
the 2nd regulator valve (28) is minded with said hydrocarbon system liquid supply means (19) towards said filter (15a) 5 
and it is the 2nd injection nozzle (26) which can inject said liquid (20). A rotation sensor which detects rotational speed 
of said engine (10) (22), A load sensor (23) which detects a load of said engine (10), and a temperature sensor which 
detects temperature of exhaust gas in an exhaust pipe of an entrance of said NOx catalyst (13) (24), The 1st pressure 
sensor which detects a pressure in an exhaust pipe of an entrance of said particulate collector (14) (25), The 2nd 
pressure sensor which detects a pressure in an exhaust pipe of an entrance of said particulate collector (15) (35), Said 
rotation sensor (22), a load sensor (23), a temperature sensor (24), A controller which opens and closes said 1st and 2nd 
regulator valves (18 28) based on a detection output of the 1st pressure sensor (25) and the 2nd pressure sensor (35), and 
adjusts the amount of supply to the 1st and 2nd injection nozzles (16 26) of said liquid (20) (30) 
[Claim 4] An exhaust gas purifying facility of an engine according to claim 3 whose 1st and 2nd particulate filters (14a, 
15a) are particulate filters with a catalyst. 

[Claim 5] An NOx catalyst which is characterized by providing the following and which was prepared in an engine (10) 
exhaust pipe (12) (13), It is prepared in an entrance of said NOx catalyst (13), and turns to said NOx catalyst (13). The 
1st injection nozzle which can inject a hydrocarbon system liquid (20) (16), An exhaust gas purifying facility of an 
engine equipped with a hydrocarbon system liquid supply means (19) to supply said liquid (20) to said injection nozzle 
(16) through the 1st regulator valve (18) An oxidation catalyst prepared in an exhaust pipe (12) of the exhaust gas 
downstream from said NOx catalyst (13) (29) It is prepared in an entrance of said oxidation catalyst (29), the 2nd 
regulator valve (28) is minded with said hydrocarbon system liquid supply means (19) towards said oxidation catalyst 
(29), and it is the 2nd injection nozzle (26) which can inject said liquid (20). A particulate collector which is prepared in 
an exhaust pipe (12) of the exhaust gas downstream, and has a particulate filter (14a) inside from said oxidation catalyst 
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(29) (14) A rotation sensor which detects rotational speed of said engine (10) (22), A load sensor (23) which detects a 
load of said engine (10), and a temperature sensor which detects temperature of exhaust gas in an exhaust pipe of an 
entrance of said NOx catalyst (13) (24), A pressure sensor which detects a pressure in an exhaust pipe of an entrance of 
said particulate collector (14) (25), Said rotation sensor (22), a load sensor (23), A controller which opens and closes 
said 1st and 2nd regulator valves (1 8 28) based on a detection output of a temperature sensor (24) and a pressure sensor 
(25), and adjusts the amount of supply to the 1st and 2nd injection nozzles (16 26) of said liquid (20) (30) 
[Claim 6] An exhaust gas purifying facility of an engine according to claim 5 whose particulate filter (14a) is a 
particulate filter with a catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which carries out uptake of the particulate which 
reduces the nitrogen oxides (henceforth NOx) contained in the exhaust gas of a diesel power plant, and is contained in 
exhaust gas. 
[0002] 

[Description of the Prior Art] What prepared the particulate collector in the middle of the exhaust pipe, and prepared the 
NOx catalyst in the exhaust pipe of that exhaust gas downstream as this kind of an exhaust gas purifying facility is 
known. With this equipment, after carrying out uptake of the particulate contained in exhaust gas with the particulate 
filter prepared in the interior of a particulate collector, the exhaust gas containing NOx which removed the particulate is 
returned to harmless N2 by the monolithic catalyst. In order to remove the particulate deposited on this particulate filter 
from a filter and to reproduce a filter, a filter is heated with an electric heater, an oil burner, etc., or the particulate which 
injected the compressed air from the exhaust gas downstream of a filter, and was deposited on the filter is dropped to the 
combustion chamber of the filter lower part, and combustion processing is carried out at the heater there. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional above-mentioned purifying facility, since the 
exhaust gas downstream of an NOx catalyst led to atmospheric air, the NOx catalyst was low temperature, and when the 
rate of flow of exhaust gas was quick, moreover, it had a possibility that stripping might be carried out into atmospheric 
air, without the hydrocarbon of the shape of a particle supplied as a reducing agent of an NOx catalyst burning. The 
purpose of this invention reduces NOx contained in exhaust gas, carries out uptake of the particulate, and is to offer the 
exhaust gas purifying facility of the engine which reproduces a particulate filter, without using a special heating means. 
[0004] Another purpose of this invention is to offer the exhaust gas purifying facility of the engine which does not carry 
out stripping of the hydrocarbon of non-** of the shape of a particle supplied as a reducing agent of an NOx catalyst 
with the particulate into atmospheric air. 
[0005] 

[Means for Solving the Problem] A configuration of this invention for attaining the above-mentioned purpose is 
explained based on drawing 1 corresponding to an example - drawing 4 . NOx reduction equipment of this invention is 
equipped with the NOx catalyst 13 prepared in the exhaust pipe 12 of an engine 10, and a hydrocarbon system liquid 
supply means 19 to be formed in an entrance of this NOx catalyst 13, and to supply a liquid 20 to the injection nozzle 16 
which can inject the hydrocarbon system liquid 20, and this injection nozzle 16 through a regulator valve 1 8 towards the 
NOx catalyst 13. 

[0006] The particulate collector 14 which is prepared in the exhaust pipe 12 of the exhaust gas downstream, and has 
particulate filter 14a inside from the NOx catalyst 13 as the 1st characteristic configuration of this invention is shown in 
drawin g 1 , The rotation sensor 22 which detects rotational speed of an engine 10, and the load sensor 23 which detects 
a load of an engine 1 0, The temperature sensor 24 which detects temperature of exhaust gas in an exhaust pipe of an 
entrance of the NOx catalyst 13, The pressure sensor 25 which detects a pressure in an exhaust pipe of an entrance of 
the particulate collector 14, It is in having had the controller 30 which opens and closes a regulator valve 18 based on a 
detection output of the rotation sensor 22, the load sensor 23, a temperature sensor 24, and a pressure sensor 25, and 
adjusts the amount of supply to the injection nozzle 16 of a liquid 20. The 1st particulate collector 14 which is prepared 
in the exhaust pipe 12 of the exhaust gas downstream, and has 1st particulate filter 14a inside from the NOx catalyst 13 
as the 2nd characteristic configuration of this invention is shown in drawin g 2 , The 2nd particulate collector 1 5 which is 
prepared in the exhaust pipe 12 of the exhaust gas upstream, and has 2nd particulate filter 15a inside from an injection 
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nozzle 16, It is prepared in an entrance of this 2nd particulate collector 15, and the 2nd regulator valve 28 is minded 
with the hydrocarbon system liquid supply means 19 towards filter 15a. The 2nd injection nozzle 26 which can inject a 
liquid 20, The rotation sensor 22 which detects rotational speed of an engine 10, and the load sensor 23 which detects a 
load of an engine 10, The temperature sensor 24 which detects temperature of exhaust gas in an exhaust pipe of an 
entrance of the NOx catalyst 13, The 1st pressure sensor 25 which detects a pressure in an exhaust pipe of an entrance of 
the particulate collector 14, The 2nd pressure sensor 35 which detects a pressure in an exhaust pipe of an entrance of the 
particulate collector 15, Based on a detection output of the rotation sensor 22, the load sensor 23, a temperature sensor 
24, the 1st pressure sensor 25, and the 2nd pressure sensor 35, open and close the 1st and 2nd regulator valves 18 and 
28. It is in having had the controller 30 which adjusts the amount of supply to the 1st and 2nd injection nozzles 16 and 
26 of a liquid 20. The oxidation catalyst 29 prepared in the exhaust pipe 12 of the exhaust gas downstream from the 
NOx catalyst 13 as the 3rd characteristic configuration of this invention was shown in drawing 3 , It is prepared in an 
entrance of this oxidation catalyst 29, and the 2nd regulator valve 28 is minded with the hydrocarbon system liquid 
supply means 19 towards an oxidation catalyst 29. The 2nd injection nozzle 26 which can inject a liquid 20, The 
particulate collector 14 which is prepared in the exhaust pipe 12 of the exhaust gas downstream, and has particulate 
filter 14a inside from an oxidation catalyst 29, The rotation sensor 22 which detects rotational speed of an engine 10, 
and the load sensor 23 which detects a load of an engine 10, The temperature sensor 24 which detects temperature of 
exhaust gas in an exhaust pipe of an entrance of the NOx catalyst 13, The pressure sensor 25 which detects a pressure in 
an exhaust pipe of an entrance of the particulate collector 14, It is in having had the controller 30 which opens and 
closes the 1st and 2nd regulator valves 18 and 28 based on a detection output of the rotation sensor 22, the load sensor 
23, a temperature sensor 24, and a pressure sensor 25, and adjusts the amount of supply to the 1st and 2nd injection 
nozzles 16 and 26 of a liquid 20. 
[0007] 

[Function] An engine 10 is in an inside heavy load, the rotational speed is in an inside high-speed region, when the 
exhaust gas temperature in an NOx catalyst entrance is 250-600 degrees C, a liquid 20 is injected from an injection 
nozzle 16, and NOx in exhaust gas is returned to N2 with the NOx catalyst 13. Exhaust gas temperature rises further by 
pyrexia by the reduction reaction at this time, and the particulate by which uptake was carried out to the particulate 
collector 14 is burned. 

[0008] Moreover, uptake of the hydrocarbon of non-** of the shape of a particle supplied as a reducing agent of the 
NOx catalyst which passed the NOx catalyst 13 with the particulate is carried out to particulate filter 14a, and it is not 
diffused in atmospheric air. 
[0009] 

[Example] Next, the example of this invention is explained in detail based on a drawing. As shown in drawin g 1 , an 
exhaust pipe 12 is connected to the exhaust manifold 1 1 of a diesel power plant 10. In the middle of this exhaust pipe 
12, the NOx catalyst 13 and the particulate collector 14 are formed from an engine side. In this example, the NOx 
catalyst 13 is a monolithic catalyst and coating of a copper ion exchange zeolite (Cu-ZSM -5) catalyst or the 
metallosilicate catalyst is carried out to honeycomb support 13a made from cordierite. This copper ion exchange zeolite 
catalyst is the material which carried out the ion exchange of the Na ion of ZSM-5 zeolite of Na mold to Cu ion, and a 
metallosilicate catalyst is a H-Co silicate catalyst. An injection nozzle 16 is formed in the exhaust pipe 12 of the exhaust 
gas upstream of this NOx catalyst 13 towards the NOx catalyst 13. 

[0010] Moreover, the particulate collector 14 builds in particulate filter 14a. In this example, filter 14a is a honeycomb 
filter with a catalyst which has an oxidation function, and has the polygon cross section divided with septum 14b of the 
porosity which consists of ceramics like cordierite as shown in drawin g 4 . As for filter 14a, the closure of 14d of 
entrance sections to adjoin and outlet section 14e of through tube 14c in which a large number were mutually formed in 
parallel of such septum 14b is carried out substantially by turns. After coating septum 14a with the slurry which 
supports noble metals, such as Pt and Pd, to septum 14b, or contains gamma-alumina powder, noble metals, such as Pt 
and Pd, are supported and it is constituted. Thereby, the oxidizing power of soot and a hydrocarbon is given to a filter. 
In this filter 14a, the particle contained in case the exhaust gas of the engine introduced from the entrance side of filter 
14a passes porous septum 14b, as shown in the arrow head of drawing is filtered, and it is discharged from an outlet 
side. 

[001 1] A supply pipe 17 is connected to an injection nozzle 16, and this supply pipe 17 is piped by the tank 21 into 
which the hydrocarbon system liquid 20 went through the regulator valve 18 and the pump 19. In this example, a 
regulator valve 18 is a cross valve which adjusts the amount of supply of the liquid 20 to an injection nozzle 16, and the 
hydrocarbon system liquid 20 is gas oil. Return-pipe 17a piped by the tank 21 is connected to a regulator valve 18. 
When the regulator valve 18 has closed, the liquid 20 breathed out from the pump 19 is returned to a tank 21 through 
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return-pipe 17a, and when it opens, the liquid 20 breathed out to the injection nozzle 16 is supplied. 
[0012] The temperature sensor 24 which detects the exhaust gas temperature in the exhaust pipe of the entrance of the 
NOx catalyst 13 near the injection nozzle 16 is formed. The detection output of this sensor 24 is connected to the control 
input of the controller 30 which consists of a microcomputer. In addition, each detection output of the pressure sensor 
25 which detects the pressure in the rotation sensor 22 which detects the rotational speed of an engine 10, the load 
sensor 23 which detects the load of an engine 10, and the exhaust pipe of the entrance of the particulate collector 14 is 
connected to a controller 30. This load sensor 23 detects the amount of displacement of the load lever which is a fuel 
injection pump (not shown) in this example. The control output of a controller 30 is connected to a regulator valve 18 
and a pump 19. A controller 30 is equipped with memory 31. The existence of actuation of the closing motion of a 
regulator valve 18 and the pump 19 according to the pressure of engine rotation, an engine load, and a collector 
entrance, the exhaust gas temperature of an NOx catalyst entrance, etc. is beforehand memorized by memory 3 1 . 
[0013] Actuation of the exhaust gas purifying facility of such a configuration is explained. First, an engine 10 is in the 
operational status of a low-speed region with a light load, and when the exhaust gas temperature discharged from an 
exhaust manifold 1 1 is moreover lower than a pressure predetermined in the inlet pressure of a collector 14 at less than 
250 degrees C, a controller 30 makes a pump 19 non-operative based on the contents of storage of memory 31, and 
closes a regulator valve 18. Thereby from an injection nozzle 16, a liquid 20 is not injected. Uptake of the particulate in 
engine exhaust gas is carried out by filter 14a. This particulate consists of a hydrocarbon of incomplete combustion, 
SOF (soluble organic fraction), soot, etc. 

[0014] subsequently, the engine 10 ~ the crown - when the exhaust gas temperature which is in the operational status 
of an inside high-speed region, and is discharged from an exhaust manifold 1 1 by the load is in the temperature 
requirement which is 250-600 degrees C, a controller 30 operates a pump 19 and opens a regulator valve 18. NOx by 
which only an injection nozzle 16 to the specified quantity is contained by this in the exhaust gas with which the liquid 
20 was injected by the NOx catalyst 13, and passed this NOx catalyst 13 is returned to N2 at high effectiveness. When 
detecting the temperature whose temperature sensor 24 is 250-300 degrees C, uptake of the hydrocarbon of non-** and 
particulate which are contained in exhaust gas is carried out to filter 14a of the particulate collector 14. When detecting 
the temperature whose temperature sensor 24 is 300-600 degrees C, the exhaust gas which passed the NOx catalyst 13 
goes up in temperature of 400-700 degrees C by the reduction reaction in a catalyst. If it flows into filter 14a as this hot 
exhaust gas shows drawing 4 , the particulate deposited on filter 14a will burn, it will become combustion gas, and filter 
14a will be passed. When a catalyst is supported by particulate filter 14a, combustion of a particulate [ low 
temperature ] comes to progress. Moreover, especially if 500 degrees C is exceeded, the soot in a particulate will start 
combustion. 

[0015] Dr awi n g 2 shows another example of this invention. In dr awing 2 , the same sign as drawing 1 shows the same 
component part. In addition to the particulate collector 14, having formed another particulate collector 15 in the exhaust 
pipe 12 of the exhaust gas upstream of an injection nozzle 16 has the characteristic configuration of this example. The 
2nd injection nozzle 26 which can inject a liquid 20 is formed in the entrance of this collector 15 towards particulate 
filter 15a built in there. A supply pipe 27 is connected to an injection nozzle 26, and this supply pipe 27 is piped by said 
pump 19 through a regulator valve 28. 27a is a return pipe. A regulator valve 28 is constituted like a regulator valve 18, 
and the control output of a controller 30 is connected to this regulator valve 28. Moreover, the pressure sensor 35 which 
detects the pressure in an exhaust pipe is formed in the entrance of a collector 15. The detection output of this pressure 
sensor 35 is connected to a controller 30. In this example, particulate filter 15a is a honeycomb filter with a catalyst like 
said example. 

[0016] With the equipment of such a configuration, uptake of the particulate in exhaust gas is carried out by filter 15a of 
the particulate collector 15 of the preceding paragraph. If the pressure of the entrance of a collector 15 exceeds a 
predetermined pressure, as for a controller 30, only the specified quantity will inject the hydrocarbon system liquid 20 
for a regulator valve 28 from an aperture and an injection nozzle 26. If this liquid 20 is injected by filter 15a, a liquid 20 
will burn on the surface of filter 15a, and will raise the temperature of the exhaust gas in the filter surface. 
Consequently, the particulate deposited on filter 15a burns, and it becomes combustion gas and is removed. The exhaust 
gas which does not contain the particulate which passed the collector 15 flows into the NOx catalyst 13. Since other 
actuation is the same as that of said example, explanation of a repetition is omitted. 

[0017] Drawing 3 shows still more nearly another example of this invention. In drawing 3 , the same sign as drawing 1 
shows the same component part. It has the characteristic configuration of this example that the oxidation catalyst 29 was 
formed in the exhaust pipe 12 between the NOx catalyst 13 and the particulate collector 14, and the injection nozzle 26 
was formed in the entrance of this oxidation catalyst 29. A supply pipe 27 is connected to an injection nozzle 26, and 
this supply pipe 27 is piped by the tank 21 into which the hydrocarbon system liquid 20 went through the regulator 
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valve 28 and the pump 19. 27a is a return pipe. A regulator valve 28 is constituted like a regulator valve 18, and the 
control output of a controller 30 is connected to this regulator valve 28. After an oxidation catalyst 29 coats support 29a 
with the slurry which contains gamma-alumina powder in honeycomb support 29a which consists of cordierite in this 
example, it makes Pt or Pd support with it, and consists of it. 

[0018] With the equipment of such a configuration, first, an engine 10 is in the operational status of a low-speed region 
with a light load, and when the exhaust gas temperature discharged from an exhaust manifold 1 1 is moreover lower than 
a pressure predetermined in the inlet pressure of a collector 14 at less than 250 degrees C, a controller 30 makes a pump 
19 non-operative based on the contents of storage of memory 31, and closes regulator valves 18 and 28. Thereby from 
injection nozzles 16 and 26, a liquid 20 is not injected. Uptake of the particulate in engine exhaust gas is carried out by 
filter 14a. 

[0019] subsequently, the engine 10 - the crown - by the load, it is in the operational status of an inside high-speed 
region, and it is the temperature requirement whose exhaust gas temperature discharged from an exhaust manifold 1 1 is 
250-500 degrees C, and moreover, when only the inlet pressure of a collector 14 is higher than a predetermined 
pressure, a controller 30 operates a pump 19 and opens a regulator valve 1 8. At this time, a regulator valve 28 is kept 
closed. NOx by which only an injection nozzle 16 to the specified quantity is contained by this in the exhaust gas with 
which the liquid 20 was injected by the NOx catalyst 13, and passed this NOx catalyst 13 is returned to N2 at high 
effectiveness. When detecting the temperature whose temperature sensor 24 is 250-300 degrees C, uptake of the 
hydrocarbon of non-** and particulate which are contained in exhaust gas is carried out to filter 14a of the particulate 
collector 14. 

[0020] When detecting the temperature whose temperature sensor 24 is 300-500 degrees C, the exhaust gas which 
passed the NOx catalyst 13 and the oxidation catalyst 29 goes up in temperature of 400-600 degrees C by the reduction 
reaction in an NOx catalyst. If it flows into filter 14a as this hot exhaust gas shows drawing 4 , the particulate deposited 
on filter 14a will burn, it will become combustion gas, and filter 14a will be passed. When a catalyst is supported by 
particulate filter 14a, combustion of a particulate [ low temperature ] comes to progress. Moreover, especially if 500 
degrees C is exceeded, the soot in a particulate will start combustion. 

[0021] If a pressure sensor 25 detects a high predetermined pressure, where it operated the pump 19 and a regulator 
valve 18 is opened, as for a controller, for 5 - 10 minutes will open a regulator valve 28. This released time is decided so 
long that the pressure of a pressure sensor 25 is high. The liquid 20 of the specified quantity is injected by the oxidation 
catalyst 29 from an injection nozzle 26. This injection quantity is a minute amount compared with the injection quantity 
of an injection nozzle 16. If the liquid 20 from an injection nozzle 26 is injected, HC concentration will increase in an 
oxidation catalyst 29, the oxidation of CO contained in exhaust gas including this HC will be promoted, and it will be 
converted into H20 or C02. It rises further from the case of the example which the temperature of the exhaust gas 
which passed the oxidation catalyst 29 with the heat of reaction of this oxidation catalyst 29 to coincidence showed to 
drawin g 1 , and the particulate which remained in filter 14a by this burns completely, and comes to be removed. When 
the NOx invert ratio and HC invert ratio to catalyst inlet temperature of this equipment were measured, respectively, the 
data shown in drawin g 5 and dr awin g 6 was obtained. 

[0022] In addition, although what supported the copper ion exchange zeolite catalyst or the metallosilicate catalyst as an 
NOx catalyst, and supported Pt or Pd with the above-mentioned example to cordierite as an oxidation catalyst was 
mentioned, respectively, the NOx catalyst or oxidation catalyst of the configuration of not only these but others is 
sufficient as this invention. Moreover, although particulate filters 14a and 15a showed the filter with a catalyst in the 
above-mentioned example, respectively, if the fiinction which burns a hydrocarbon is in the ceramics which constitutes 
a filter like cordierite, for example, it is not necessary to attach especially a catalyst. Moreover, the conditions which 
open and close the regulator valve shown in the above-mentioned example are examples, and this invention is not 
restricted to the above-mentioned conditions. Furthermore, although gas oil was used as a hydrocarbon system liquid as 
a reducing agent of NOx in the above-mentioned example, this invention may not be restricted to this and may use other 
reducing agents, 
[0023] 

[Effect of the Invention] Since the particulate collector was prepared in the exhaust pipe of the exhaust gas downstream 
of an NOx catalyst according to this invention as stated above When NOx in exhaust gas is returned to N2 with an NOx 
catalyst, the exhaust gas temperature in a particulate collector entrance is raised using pyrexia by this reduction reaction. 
The particulate by which uptake was carried out to this collector can be burned without using a special heating means, 
NOx contained in exhaust gas by this can be reduced, and uptake of the particulate can be carried out, and a particulate 
filter can be reproduced. Moreover, there is also an advantage which does not carry out stripping of the hydrocarbon of 
non-** of the shape of a particle supplied as a reducing agent of an NOx catalyst with the particulate into atmospheric 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by th use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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